INTRODUCT IOH
A highly conductive s t a t e (BCS) detected r e c e n t l y i n p r i s t i n e nonconjugated polymers of t h e polypropylene (1) and PPB (2) types is of g r e a t i n t e r e s t .
Results reported i n (1,2) a s well a s i n (3,4) i n d i c a t e t h a t t h e r e a r e probably o t h e r ways avoiding doping and conjugation of valence e l e c t r o n s and ensureing considerably higher conductivity of organic systems. For example, i n (31, t h e reported value of conductivity is no l e s s than lBs (Ohm cm)-I and i n (4) it is even 1B1" (Ohm cm)-' while t h e reported conductivity of doped conjugated polymers never exceeds 5-1%" (Ohm cml-'. The nature of t h i s abnormally high conductivity is still vague. I t may r e s u l t from a so-called e l e c t r o n switching e f f e c t (3) o r occurs i n cases ahen t h e electric f i e l d of about 5 -l a 2 V / c m and t h e u n i a x i a l pressure of about lBs Pa a r e applied t o t h e polymer f i l m simultaneously (5). Note please t h e abnormally low value of t h e c r i t i c a l pressure which is much lower than t h a t measured f o r p l y a c e t y l e n e PC-2 1 B Z B Pa
( 6 ) .
In t h i s paper w e consider t h e p o s s i b i l i t y of inducing of HCS i n t h i n f i l m s of non-conjugated organic polymers.
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EXPERIMENTAL
The PPB has a molecular weight of (50 -80)-103 depending on t h e conditions of t h e synthesis.
The s o f t e n i n g temperature is 440°C. t h e temperature of decomposition (TGA, 1% weight l o s s , a i r ) is 450°C. The polymer is soluble i n conventional organic s o l v e n t s , such a s chloroform, methylenedichloride, 1.1.2.2-tetrachloroethane.
The high solubil i t y of PPBs makes it possible t o p u r i f y them e f f e c t i v e l y , make f i l m s and study t h e i r various properties.
In t h e present work, samples of t h e metal/polymer/metal sandwich type s t r u c t u r e w e r e used. Polymer f i l m s less than 2000 nm t h i c k were prepared by s p i n coating g l a s s s u b s t r a t e s with t h e polymer s o l u t i o n , whereupon a Cu e l e c t r o d e was deposited by thermal vaporation i n vacuum. Top e l e c t r o d e s of Cu. C r . 81, o r Au were deposited on t h e f i l m surface i n t h e same way o r w e r e pressed upon it. N o e f f e c t of t h e e l e c t r o d e material on t h e sample p r o p e r t i e s has been detected. The samples were put i n t o a vacuum chamber, which allowed us t o perform measurements i n t h e 77 -436 K temperature range. Measurements w e r e performed a s described i n (5).
RESULTS E l e c t r i c -Field
In a high e l e c t r i c f i e l d (more than 10= V/cm), t h e e f f e c t of s n i t c h i n g with memory was discovered i n t h i n PPB films.
In t h e " o f f " s t a t e , t h e polymer is a d i e l e c t r i c with a conductivity of l e s s than 18-'~ (Ohm cm)-' a t room temperature and an exponential I -V c h a r a c t e r i s t i c . The t i m e of switching from t h e "off" t o "on" s t a t e never exceeds 100 ns. In t h e "on" s t a t e , t h e I-V c h a r a c t e r i s t i c is ohmic, and t h e sample r e v e a l s metal-l i k e temperature dependence of conductivity, its value a t room temperature being about lW3 (Ohm cm)-+.
Uniaxial-Pressure Fig.1 shows c u r r e n t passing through t h e 380 n m t h i c k sample a s a Fig. 1 . Ilependence of t h e c u r r e n t passing through t h e sample on press u r e a t d i f f e r e n t voltages applied t o t h e sample. Solid curves r e f l e c t t h e growth of pressure and dashed curves correspond t o t h e decrease of pressure. function of a u n i a x i a l pressure P.
Originally, t h e pulymer f i l m conductivity is less than 18-l4 (Ohm cml-*. m e n t h e c r i t i c a l pressure is achieved, which is PC-5 18" Pa i n t h i s case, conductivity abruptly increases and reaches (Ohm c m ) -I . The phase t r a n s i t i o n induces metal-like conductivity i n t h e polymer film. Dashed l i n e s i n d i c a t e t h e r o u t e of t h e I (P) curve under t h e decreasing pressure-As t h e pressure decreases, t h e c u r r e n t o f t e n does not drop abruptly, but smoothly goes down t o zero.
Temperature Fig. 2 shows t h e c u r r e n t versus temperature p l o t f o r PPB f i l m s of d i f f e r e n t thicknesses. Measurements were c a r r i e d o u t during heating. Below Tc-265 K, t h e PPB is a d i e l e c t r i c , its conductivity being less than 10-*= (Ohm em)-' and almost independent of t h e temperature. N e a r Tc, therrwstimulated c u r r e n t s a r e observed s o t h a t i n films less than 588 RIQ t h i c k , a t r a n s i t i o n t o a metal-like states s i m i l a r t o those described above occurs. The conductivity of such f i l m s rises up t o 10-z (Ohm c m ) -I and its temperature dependence is metal-like type.
In t h i c k e r samples, t h e metal-like s t a t e has never been observed. When cooled, t h e metal-like s t a t e p e r s i s t s down t o 140 K. Fig. 2 . Thermostimulated c u r r e n t s i n PPB f i l m s of various thickness. Heating r a t e 3 K/min. Film thickness: 1 -1000 nm ( l e f t a x i s ) ; 2 -1580 n m ( r i g h t a x i s ) ; 3 -480 nm ( r i g h t a x i s ) .
DISCUSS ION
As indicated by t h e experiments described above, t h e e l e c t r i c f i e l d , u n i a x i a l pressure and heating can change t h e sample conductivity. A 1 1 t h e s e e f f e c t s induce s t a t e s with s i m i l a r p r o p e r t i e s s o t h a t it is impossible t o define t h e o r i g i n of t h e s t a t e achieved. Let us consider some of these properties.
The "on" s t a t e possesses t h e anisotropy of conductivity of 5 .~/ 0~, -10z*-x2 , where 0 .~ and a r e c o n d u c t i v i t i e s across . and along t h e polymer f i l m respectively. This anisotropy is due t o t h e formation of highly conducting channels oriented across t h e polymer f i l m ( 3 ) .
In t h e " o f f " s t a t e , t h e conductivity of t h e PPB f i l m is a -fs, where 2 Bztf<lB7 Hz is t h e frequency acd s = l , which confirms t h e hopping mechanism of charge t r a n s p o r t (7). In t h e "on" s t a t e t h e sample cond u c t i v i t y does not depend on frequency.
The I-V c h a r a c t e r i s t i c of a sample i n t h e "on" s t a t e under the b i p o l a r sawtooth voltage has t h e shape of a symmetric " b u t t e r f l y " (5).
Let u s consider i n s t a b i l i t i e s observed i n P P B from t h e point of view of t h e polaron o r bipolaron l a t t i c e theory supposed t o explain t h e t r a n s i t i o n t o t h e metal s t a t e i n polyacetylene (8). polyankline (9) and o t h e r polymers with nondegenerate ground s t a t e (1%). Trapping states. whose concentration i n t h e PPB films according t o t h e a v a i l a b l e r e s u l t s is s u f f i c i e n t l y high, can form a subband i n t h e polymer band gap. The electron-phonon i n t e r a c t i o n is very s t r o n g i n such systems and hence, t h e charging of t h e s e s t a t e s can r e s u l t i n t h e formation of polaronl i k e s t a t e s . When t h e i r concentration is s u f f i c i e n t l y high, t h e half f i l l e d polaron subband can appear. Alternatively, one of t h e bipolaron bands can merge with t h e valence o r conducting bands.
In each c a s e , t h e dominanting mechanism of t h e charge generation is probabely d i f f e r e n t .
Thus, t h e m s t i m u l a t e d processes it can be i o n i z a t i o n of s p e c i f i c t r a p s . When switching is induced by t h e e l e c t r i c f i e l d , charges can be i n j e c t e d from electrodes. This is i n c i d e n t a l l y confirmed by experiments on e l e c t r i c a l luminescence (11). When u n i a x i a l pressure is applied, changes i n t h e surface conditions a r e important.
In t h e majority of t h e above mentioned cases s a i t c h i n g is evidently t h e r e s u l t of a combination of d i f f e r e n t mechanisms.
